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Can we create hydrogen radical sponges ?  
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CCD ref code: CUTFUSCCD ref code: CEJGUU
C14H18N2-HOSO2CF3 C14H18B2-KH
 
            3-H+ 4-H-
Fig 2. X-ray crystal structures of proton sponge-H+ (3-H+, left, pKBH+ 
= 16.1 in aq DMSO) and hydride sponge- H-ª (4-H-, right) [2, 3] 
















    pKBH+ = 29.9 (CH3CN)
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     pKBH+ = 24.9 (CH3CN)
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2c-1e 2c-3e  
Fig 4.  The 2c-1e and 2c-3e interactions between A (or B) and 
H-atom. 
 
Fig 2 2c-1e  A  LUMO  1s   













(c) 2c-3e  
Fig 5.  Orbital interactions between the LUMO of atom A (or the 
HOMO of atom B) and H-atom in 2c-1e and 2c-3e systems. 
 
2c-1e (CH3)3B----H, (CH3)3N----H, (CH3)3P----H
R3X + H    R3X-H 
X = B, N, P-1.2, -  +9.5, -7.4 kcal/mol 
	










 ª«¬® 2c-1e,2c-3e¯ 3c 
¬® 2c°±Me3XMe3XH ­















(a)                     (b) 
Fig 6.  Me3BH radical: (a) A 0.08 electrons/au3 surface of electron 
density is drawn for the SOMO orbital, and (b) a 0.005 electrons/au3 
surface for spin density. (c) An optimized structure and spin densities 













(a)                     (b) 
Fig 7.  Me3NH radical:  (a) The SOMO and (b) spin density are 














(a)                      (b) 
Fig 8.  (a)The SOMO and (b) spin density surfaces of Me3PH radical 
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0.005 [ 15 G, exp 13.3 G]0.08
0.047 [ 37 G, exp 34.2 G]
[ 60 G, exp 68.5 G]  
Fig 9.  Calculated spin densities in various X=Yradicals. 
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(a)                         (b) 
Fig 10.  Me2BH2 radical: (a) The SOMO and (b) spin density surfaces 









Fig 11.  AlH4 radical: The SOMO surface is drawn with 0.05 
electron/au3 of electron density.  
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3-4 A--H--B 3c-3e 
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Fig 12. £ Candidates for proton sponges. 
  
(a)                     (b) 
Fig 13.  N-H-B interaction in a 3,4-thieno[2,3-b]thiophenylene system 
(X = NMe2, Y = BMe2). (a) The SOMO and (b) spin density surfaces are 
drawn with 0.05 and 0.003 electron/au3, respectively. 
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(a)                       (b) 
Fig 14.  P-H-B interaction in a 1,8-naphthylene system (X = PMe2, 
Y=BMe2).  (a) The SOMO and (b) spin density surfaces are drawn with 






Fig 15.  P-H-B interaction in a 1,7-diheterabicyclo[3.3.1]octane system 
(hetero atoms = HP, BF). Spin density surface is drawn with 0.005 
electron/au3 of electron density.  





Fig 16.  P-H-P interaction in a 1,7-diheterabicyclo[3.3.1]octane system 
(hetero atoms = HP, PH). The SOMO surface is drawn with 0.05 



















        
Fig 17. H atom absorption  Fig 18. N-Li-B interaction in a 1,7- 
between heteroatom-stituted  diheterabicyclo[3.3.1]system.    The        
graphite layers.               SOMO  and spin density surfaces are 
                              drawn with 0.05 and 0.003 electron/ 
au3 of electron density. 
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